Tyrosine phosphorylation of ATPase p97 regulates its activity during ERAD.
In eukaryotic cells, the endoplasmic reticulum-associated degradation (ERAD) pathway is essential for the disposal of misfolded proteins. Recently, we demonstrated the existence of a higher order complex consisting of the ER bound E3 ligase gp78, p97, PNGase, and HR23B in mammals. This complex may serve to facilitate the routing of misfolded glycoproteins out of the ER to the cytosol where they are degraded by the proteasome. In this complex, p97 functions as an organizer to mediate the interactions with gp78 and the deglycosylating enzyme PNGase. A novel protein-binding motif of mouse p97 was identified that consists of its last 10 amino acid residues; this motif is sufficient to mediate the interaction of p97 with PNGase and Ufd3. Phosphorylation of p97's highly conserved penultimate tyrosine residue, completely blocks binding of both PNGase and Ufd3 to mp97. We have found that c-Src kinase directly and selectively phosphorylated the penultimate tyrosine of p97 in vitro, and that overexpression of c-Src significantly increased the phosphorylation level of p97 in cells and caused accumulation of the ERAD substrate TCRalpha-GFP, as well as ubiquitin-conjugated substrates. These results suggest a role for p97 phosphorylation in the degradation of misfolded glycoproteins.